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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a storage battery of an 
electrode of a small and thin type by using a compound 
having a quinone structure to form a complex with a 
metallic ion for an alkaline storage battery as an active 
material. 

SOLUTION: In a negative electrode plate 1, 2,5-dichloro-3,6 
dihydroxy-p- benzoquinone is agitated by an alkaline 
aqueous solution, for example, KOH, and after it is left as it 
is for a day, an obtained precipitate is filtered and dried, and 
a complex with a metallic cation is formed as an active 
material. This is mixed with carbon of a conductive material, 
a 1 wt.% aqueous solution of carboxymethyl cellulose is 
added and paste is made, a fluororesin is added as a binding 
agent, and is applied to both surfaces of a copper current 
collecting body, and is pressed to a prescribed thickness 
after drying, and a negative electrode is obtained. In a 
positive electrode plate 2, a conductive material and a 
nickel hydroxide are mixed, the 1 wt.% aqueous solution of 
carboxymethyl cellulose is added and paste is made, a 

fluororesin is added as a binding agent, and is applied to both surfaces of a nickel current collecting 
body, and is pressed to a prescribed thickness after drying, and a positive electrode is formed. 
Nonwoven fabric is used as a separator, and KOH is used as an electrolyte. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Negative electrode active material for alkaline batteries being a compound which has 
quinone structure and forms a metallic cation (Li+, Na+, K+, Ba2+) and a complex. 
[Claim 2]The negative electrode active material for alkaline batteries according to claim 1 , wherein a 
compound has a hydroxyl (-OH) basis, a cyano (-CN) basis, or at least one or more halogen (- F, - 
CI, -Br) bases in a functional group. 

[Claim 3]An alkaline battery provided with a negative electrode using the active material according 
to claim 1, an anode using a metallic oxide, and an alkali electrolyte. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the cell which used the negative electrode active 

material for alkaline batteries, and this. 

[0002] 

[Description of the Prior Art]In recent years, the portable device is strengthening the miniaturization 
tendency and the miniaturization of the storage battery which is the power supply inevitably, and 
high-energy-density-ization are desired. 

[0003]Although the nickel cadmium battery which the storage battery using an alkali electrolyte 
used nickel hydroxide for positive active material, and used cadmium for negative electrode active 
material was used more widely than before, It worried about influence on the environmental problem 
of cadmium, and the nickel hydrogen storage battery using the hydrogen storing metal alloy as the 
alternative material has been put in practical use. This was able to attain the high capacity and 
densification which are simultaneously demanded of the storage battery. 

[0004]Although it has the feature that charge and discharge are possible for an alkaline battery at a 
high current, and a cycle life is long, In recent years, in connection with portable one of various 
kinds of electronic equipment, and cordless making, development of the lithium ion battery which 
has the weight energy density beyond it is progressed and required to the weight energy density of 
nickel cadmium and a nickel hydrogen storage battery being about 70Whs/kg. However, in safety, it 
holds expectations of further small size and weight saving also for the alkaline battery which is 
dominance, and development is hurried. 

[0005]The storage battery which used cadmium or a hydrogen storing metal alloy for negative 
electrode active material among the storage batteries using an alkali electrolyte has the large weight 
per unit volume of these active materials itself, and it is difficult to constitute small size and a thin 
storage battery. Therefore, material with a moldability small the weight per unit volume of the active 
material itself and sufficient was called for. 
[0006] 

[Problem(s) to be Solved by the Invention]The organic compound which has quinone structure is 
mentioned as one of the materials which were mentioned above. Using for a side chain the oxidation 
reduction polymer which has quinone structure as an electrode material in an acid aqueous solution 
and a nonaqueous solution as a thing using such a compound that has quinone structure as an 
active material (JP,H6-56989,A) is proposed. 

[0007] However, although it succeeded in the trial which many compounds with quinone structure 
dissolve to an alkaline aqueous solution, is thin-film-ized as proposed in the above-mentioned 
gazette, and is used as a polymer battery, the application to the active material for alkaline batteries 
was very difficult. 

[0008]This invention solves an aforementioned problem, and an object of this invention is to provide 
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an alkaline battery with small weight energy density with small size and a thin shape. 
[0009] 

[Means for Solving the Problem]This invention uses a compound which forms quinone structure 
**** and a metallic cation, and a complex as negative electrode active material to achieve the 
above objects. 
[0010] 

[A gestalt of the actual condition of an invention] Structure of 2,5-dichloro-3,6-dihydroxy-p- 
benzoquinone is shown in left-hand side of drawing 1 as a quinone compound. Although it was 
known that it is the reversible system of reaction, since it was meltable to an alkaline aqueous 
solution, p-benzoquinone was not able to be used as an electrode material of an alkaline battery. 
[001 1]However, by having hydroxyl in a position of the 2 or 5th place of benzoquinone structure like 
chloride which is a halogen group, and a compound which has hydroxyl in a position of the 3 or 6th 
place, If an alkaline aqueous solution is touched as shown in drawing 1 , a metallic cation and a stable 
complex can be formed and the following electrochemical reaction will become possible. That is, if 
potential is swept in the direction of electrochemical reduction, while a proton will invade into a 
complex, a carbon-oxygen double bond of the para position is solved and OH combination is formed. 
Conversely, if potential is swept in the direction of electrochemical oxidation after a reduction 
reaction, OH combination of the para position will cause dehydrogenation and will form a carbon- 
oxygen double bond again. 

[0012]Since the nucleophilic displacement of the chloride to which such an effect exists [ in / like 
tetrachloro-p-benzoquinone / in a functional group / a halogen group ] at least in one opposite is 
easy to be carried out, it forms the same stable complex as the above. Since a cyano group or a 
halogen group is the strong electronegativity which they have, it is effective in helping stabilization 
of ionicity combination with a metallic cation required for complexing. 
[0013] 

[Example]Next, the example of this invention is explained. Drawing 2 shows the nickel quinone 
storage battery by one working example of this invention, the negative electrode plate for which 1 
used the quinone complex by this invention for the main ingredients, the anode board for which 2 
used nickel hydroxide for the main ingredients, and 3 — as for a safety valve and 7, a case and 5 
are [ a positive pole terminal and 9 ] positive electrode leads an obturation board and 8 an electric 
insulating plate and 6 a separator and 4. 

[0014]In working example of this invention, the manufacturing method of the negative electrode 
plate 1 is shown. First, after ****(ing) 2,5-dichloro-3,6-dihydroxy-p-benzoquinone in the alkaline 
aqueous solution (KOH) and carrying out day neglect, the obtained sediment was filtered and dried 
and the complex with a metallic cation was obtained. This complex was mixed with the carbon which 
is a conducting material, the 1-% of the weight solution of carboxymethyl cellulose was added, the 
paste was built, fluororesin was further added as a binder, and copper charge collector both sides 
were plastered. After drying this, it pressed in predetermined thickness and was considered as the 
negative electrode. 

[0015]Nickel hydroxide was mixed with the conducting material to the anode board 2, the 1-% of the 
weight solution of carboxymethyl cellulose was added to it, the paste was built, fluororesin was 
further added as a binder, and nickel charge collector both sides were plastered. After drying this, it 
pressed in predetermined thickness and was considered as the anode. In the separator, the 
electrode group was constituted using the nonwoven fabric made from polypropylene which 
performed hydrophilic processing, after inserting in metal casing and pouring in the caustic potash 
solution of specific gravity 1.3 as an electrolysis solution, it obturated and the nickel quinone 
storage battery was constituted. 

[001 6]The charge-and-discharge curve of this cell is shown in drawing 3 . Battery sizes are AAA and 
nominal capacity 300mAh, and both charge and discharge currents were performed by 0.1 C. Charge 
voltages were about 1.3 v and discharge voltage was about 1.1 5v. 
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[0017]In this working example, although the metallic cation which forms a complex by changing the 
solute of the alkaline aqueous solution which carries out day neglect could be changed, when 
metallic cations differed (lithium, sodium, barium), the same characteristic as the case of potassium 
was obtained. 

[001 8]It is thought that the same characteristic is obtained from such a mechanism also in the high 

molecular compound which has a complex which has quinone structure in a main chain. 

[001 9]It is thought by optimizing the manufacturing conditions of an electrode substrate and a 

negative electrode that still bigger current can be sent. 

[0020] 

[Effect of the Invention]According to this invention, the compound which has the quinone structure 
which forms a metallic cation and a complex can be used as an active material as mentioned above. 
Small size, a thin electrode, and a storage battery can be provided by using this active material for 
an alkaline battery. 



[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention]This invention relates to the cell which used the negative electrode active 
material for alkaline batteries, and this. 
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PRIOR ART 



[Description of the Prior Art]In recent years, the portable device is strengthening the miniaturization 
tendency and the miniaturization of the storage battery which is the power supply inevitably, and 
high-energy-density-ization are desired. 

[0003]Although the nickel cadmium battery which the storage battery using an alkali electrolyte 
used nickel hydroxide for positive active material, and used cadmium for negative electrode active 
material was used more widely than before, It worried about influence on the environmental problem 
of cadmium, and the nickel hydrogen storage battery using the hydrogen storing metal alloy as the 
alternative material has been put in practical use. This was able to attain the high capacity and 
densification which are simultaneously demanded of the storage battery. 

[0004]Although it has the feature that charge and discharge are possible for an alkaline battery at a 
high current, and a cycle life is long, In recent years, in connection with portable one of various 
kinds of electronic equipment, and cordless making, development of the lithium ion battery which 
has the weight energy density beyond it is progressed and required to the weight energy density of 
nickel cadmium and a nickel hydrogen storage battery being about 70Whs/kg. However, in safety, it 
holds expectations of further small size and weight saving also for the alkaline battery which is 
dominance, and development is hurried. 

[0005]The storage battery which used cadmium or a hydrogen storing metal alloy for negative 
electrode active material among the storage batteries using an alkali electrolyte has the large weight 
per unit volume of these active materials itself, and it is difficult to constitute small size and a thin 
storage battery. Therefore, material with a moldability small the weight per unit volume of the active 
material itself and sufficient was called for. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]According to this invention, the compound which has the quinone structure 
which forms a metallic cation and a complex can be used as an active material as mentioned above. 
Small size, a thin electrode, and a storage battery can be provided by using this active material for 
an alkaline battery. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]The organic compound which has quinone structure is 
mentioned as one of the materials which were mentioned above. Using for a side chain the oxidation 
reduction polymer which has quinone structure as an electrode material in an acid aqueous solution 
and a nonaqueous solution as a thing using such a compound that has quinone structure as an 
active material (JP.H6-56989.A) is proposed. 

[0007] However, although it succeeded in the trial which many compounds with quinone structure 
dissolve to an alkaline aqueous solution, is thin-film-ized as proposed in the above-mentioned 
gazette, and is used as a polymer battery, the application to the active material for alkaline batteries 
was very difficult. 

[0008]This invention solves an aforementioned problem, and an object of this invention is to provide 
an alkaline battery with small weight energy density with small size and a thin shape. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem]This invention uses a compound which forms quinone structure 
**** and a metallic cation, and a complex as negative electrode active material to achieve the 
above objects. 
[0010] 

[A gestalt of the actual condition of an invention] Structure of 2,5-dichloro-3,6-dihydroxy-p- 
benzoquinone is shown in left-hand side of drawing 1 as a quinone compound. Although it was 
known that it is the reversible system of reaction, since it was meltable to an alkaline aqueous 
solution, p-benzoquinone was not able to be used as an electrode material of an alkaline battery. 
[001 1]However, by having hydroxyl in a position of the 2 or 5th place of benzoquinone structure like 
chloride which is a halogen group, and a compound which has hydroxyl in a position of the 3 or 6th 
place, If an alkaline aqueous solution is touched as shown in drawing 1 , a metallic cation and a stable 
complex can be formed and the following electrochemical reaction will become possible. That is, if 
potential is swept in the direction of electrochemical reduction, while a proton will invade into a 
complex, a carbon-oxygen double bond of the para position is solved and OH combination is formed. 
Conversely, if potential is swept in the direction of electrochemical oxidation after a reduction 
reaction, OH combination of the para position will cause dehydrogenation and will form a carbon- 
oxygen double bond again. 

[0012]Since the nucleophilic displacement of the chloride to which such an effect exists [ in / like 
tetrachloro-p-benzoquinone / in a functional group / a halogen group ] at least in one opposite is 
easy to be carried out, it forms the same stable complex as the above. Since a cyano group or a 
halogen group is the strong electronegativity which they have, it is effective in helping stabilization 
of ionicity combination with a metallic cation required for complexing. 



[Translation done.] 
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EXAMPLE 



[Example] Next, the example of this invention is explained. Drawing 2 shows the nickel quinone 
storage battery by one working example of this invention, the negative electrode plate for which 1 
used the quinone complex by this invention for the main ingredients, the anode board for which 2 
used nickel hydroxide for the main ingredients, and 3 — as for a safety valve and 7, a case and 5 
are [ a positive pole terminal and 9 ] positive electrode leads an obturation board and 8 an electric 
insulating plate and 6 a separator and 4. 

[0014]In working example of this invention, the manufacturing method of the negative electrode 
plate 1 is shown. First, after ****(ing) 2,5-dichloro-3,6-dihydroxy-p-benzoquinone in the alkaline 
aqueous solution (KOH) and carrying out day neglect, the obtained sediment was filtered and dried 
and the complex with a metallic cation was obtained. This complex was mixed with the carbon which 
is a conducting material, the 1-% of the weight solution of carboxymethyl cellulose was added, the 
paste was built, fluororesin was further added as a binder, and copper charge collector both sides 
were plastered. After drying this, it pressed in predetermined thickness and was considered as the 
negative electrode. 

[0015]Nickel hydroxide was mixed with the conducting material to the anode board 2, the 1-% of the 
weight solution of carboxymethyl cellulose was added to it, the paste was built, fluororesin was 
further added as a binder, and nickel charge collector both sides were plastered. After drying this, it 
pressed in predetermined thickness and was considered as the anode. In the separator, the 
electrode group was constituted using the nonwoven fabric made from polypropylene which 
performed hydrophilic processing, after inserting in metal casing and pouring in the caustic potash 
solution of specific gravity 1 .3 as an electrolysis solution, it obturated and the nickel quinone 
storage battery was constituted. 

[0016]The charge-and-discharge curve of this cell is shown in drawing 3 . Battery sizes are AAA and 
nominal capacity 300mAh, and both charge and discharge currents were performed by 0.1 C. Charge 
voltages were about 1.3 v and discharge voltage was about 1.1 5v. 

[001 7]In this working example, although the metallic cation which forms a complex by changing the 
solute of the alkaline aqueous solution which carries out day neglect could be changed, when 
metallic cations differed (lithium, sodium, barium), the same characteristic as the case of potassium 
was obtained. 

[001 8]It is thought that the same characteristic is obtained from such a mechanism also in the high 
molecular compound which has a complex which has quinone structure in a main chain. 
[001 9]It is thought by optimizing the manufacturing conditions of an electrode substrate and a 
negative electrode that still bigger current can be sent. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The mimetic diagram showing the structure of the compound which has the quinone 
structure used for one working example of this invention, and its metal complex 
[Drawing 2] The outline lineblock diagram of the nickel quinone storage battery in one working 
example of this invention 

[Drawing 3] The figure showing the charging and discharging characteristic of this example 
[Description of Notations] 

1 The negative electrode using a quinone compound 

2 Nickel hydroxide anode 

3 Separator 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 



L5 



(3fcS) 





0 



IO 



20 



m m w 



[Translation done.] 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 5/24/2010 



Page 1 of 1 



cwEWMNitt (j p> 02) & f$ f^p & $g (a) mtmmmmm 

4WR0-294107 



<5l>Inta' ftitt* P I 

H0 1M 4/24 HOIM -1/24 Z 

4/60 4/60 
10/24 10/2U 







<71)!*SI8A 


00000582) 


wmmm 


¥l£ 8 * (1897) 4 J318B 




























rat****! 








Stffl 5W 








^fffiWA^SlOOS&ffi &Tffi$ 






(72)5883 










ARRrvtitrA^pmiooBwi mnm 








ft®£ IS* WL*> 



(54) [JMa«tt] 7^U«SttHMBHMB[&2:n«)SV^%«Bt 



(57) 




http://ww4ipdl.inpit.gojp/To^ 



5/24/2010 



Page 1 of 1 



(2) 

Na+, K+ r Ea2+> 4 jftlStf 4<fc SU)?* 4 C 4 * 

<$»«-4T** y *«t mn^mWo 

mm.2] itisMZ. Wi&c t F o * 5/* c-dO 
S. •>T^(-CM>S&-5^ii-'NPi''>(-F f -Cl : -Br)S 

t o o o i ] 

fiS4Ht« * c ft * «i * fcstttewr 4 i ©r* 

4. 

[ !) 0 0 2 ] 

£*jMMfcA<btfE*iva'4. 20 
[ o o o 3 ] tmj vmmmiJcmmitiEmm 

JBofc- ? • i7 Y 5 AgBjfcJsaESEJ: ♦] e < 

§ nx t,' fc #. * k * f AcssSHSKar 4g«#& 

» >■* ■ *a»W6#*fflffc3ft"C*ft. CftfitfWtC 

[0004] 7**y*«ittt, ^mmv^m^m 
ju • A) k * * a^j: v=- >xn ■ m^mmms.s-^ 

.'l*-®&&te*A-7 OWh/K trV*40Kttt/. * 

niy±«wM**A^--*«*w*4 9 *>•< 
m> & fcftnasWBufwi'c 

[ 0 0 0 5 ] 7*sh y fflBaltffi^fcWtft«!>5 *, s 
Sft£, Cft6BWti(*«WWWWiafc 40 
4. I #©*tt#8Sfc *J COW* $ 

<.. riwtt©Av»i!m*#»&ftTi»ft. 

[ 0 0 0 6 ] 

[ SP*^ U £ ^ 4 4 PJg ] ±aS t fc J: 5 <t rttt© 
-otlrT, 4vr/fcft*»f4Wlfk#**W&ft 
4. c©iW. *>>sa&W4(fc'&«j«:ig«3S4 
fc 4 (./ r \t. R*g$fc J; of#*iSSE*T? 
«M(C + ✓ >»a*TTS- * Rf UK* 'J v - 4 
l/CJ?H»4Ct (#^6-5 6 98 9^alB) 50 



F 1 0 - 2 9 4 1 0 7 



2 



[0 00 7] 1/3*1/, */>#il£8-?|s<W{b£#!ii 
T** 'J*jSatK#l,"C»ll¥l/'Cl»* ±fi&tt"Ctt 

£3 nr <, * 4 .fc 5 icjiiif t u r , *L'?-^?!ii4U-cffi 
mt 4K»#& $ ft r m » 4 7 ju^ «j gsji^ 

[ 0 0 0 8 ] $£W±±!2pSS&I???iT& bOXiM fa 

m. • mm.x-*> ■> ttax -?> '-ag ^ s w 7 m 

S**tlBft1-4C4taM4f4. 
[ 0 0 0 9 3 

[»«*JBfcT*fc«W>f«] *»Mtt±EB W*flE« 
^S^CC, .18i>f^4b-C+y>^jgj#^. 

4 stftftStti- a f t^ftt si • 4 *»©-c* 

4. 

[0010] 

i&w&maim ] * / > f t^*4 b t 2, s-t> * 0 0 

KiRt. ?Iit&St%'C««C4# 

«d6 ftr . rbti 'J *jg»Kma"C**tei!>T* 

fc. 

[001 1] l/*t/tt*»6. ^>V*/>tiSC2 ; 5(i 
(DlSgtC x o >f >Sr-S> 4 f a y A K 4 3 , efcflWfeSK 

*^T4 c 4<c J: 0 , 11 1 <csir 4 te 0 r ^ ^7 1' *jSS 

Kttft* 4S6R»^ * >4$£«tlS»S«JS* 4 C 4* 

i»mttcmA? 4 4 4 WC . / 1 ? feC'^je - ^ 2 Sjjg 
£*!«W»ft, 0H*^t»*f4. ieKS7cJs)e.©fil(c: 

sflut^nw t*m^«4 **k i-s- 4 1 . ii©o h 

«^«UU(%Sl£«a C U . ** - BHK 2 SfcS *fW 
[00 1 23 C ODiiw^W, r t- $ ? O P > V 

©t}rmfetci?a-r4 * H**tM»sft*-n'fc 
». ±E4Bi*a«*<rtH**»aW4. ^&J<:. 
✓ S*4 1 • ^ n '/ >Si* . *ft twist im. »«» 
ttftofeftiM^tcieiiaftffPS^ 4©^ 

«SS©*t(ttW)W4«|l#*4. 
[0013] 

[^ff£^] %K4<Wfi<l>AlM«SWr4. H2»*ft 
^©-^*6«k: J;4- s - + > >^ST!!i&^-r D l 
li**SW«c J: 4 * ✓ >Wt*i«»«: Wl'fcH*fc, 2 

4tt«r- 5lttt»fi, 6«S*#. 7«^P 
ffi. 8iiiE»+, 9t*EtO'J-rc«4. 

[0014] *$w>»anf!te*>i»'cftS£ i ©fas* 

^ec-3^X*T. a-? - , 2 r 5-i>?OP-3 r 5-i>fc KD* 



http://www4.ipdl.inpit.go.jp/Tokujitu/tjcontentpaj .ipdl?N0000=2 1 &N0005=1 nngHKQtUk.. . 5/24/20 1 0 



Page 1 of 1 



(3) WWl 0-2 94 107 

3 4 

£!gr^*>4©S§&&?#*:„ C©§H*&«Sf*-C*& [0 0 18] CWSajf*-XA*>&+/>#JS 

e^^iS&in^T^-^ h«:-3< 9. s *=>tc8Ss8iji w^ifemt 6n •£ <>© 4 # * 6n&. 

l/c ^ xxft ntiii AsgattPifiKtttf bfc.cn [ o o 1 9 ] s 6k , sis-eftfe i; aa*©*?*!** * 

*§gjgim, eirS®)¥^tC ^ b * (.. r JH S 4 b fc. SSf & C <£: K J: 0 . 3 6 IC* S £ S't^iT Ci# 

[ 0 0 I 5 ] EfeK2 KB. mmtt±m\t~ 9 T*44*A6tl&. 

tSU, 3*7 AiKt 5' jt JU D - X© 1 fifi94*jg?fc [0020] 

tUtT-*-*!**-^*. S&cttattti/C??* [ft WD**] tl±OJ:5ti:*jHi«:J:tiW, 

ICim&WM* sa 0 & * v fcf 1- > m©*^ *Jll' * 'J SsablCffit »6 C 4K «fc 0 *SS • B2L0>mmi$& V 

•tttm i . 3 ©««**; u bfc&. £Hjl- [Bfi©«a*!Mais ! ?i ] 

9 - + s>Mife*HMU,fc. IB 1 ] *IMB®HJaWIK:jgt ^fe t / >#6**¥* 

[ o o i 6 ] b 3 k: t «at ffc^4 *©&Kttttt>$&6*'4'tt£H 

*.f XltAAA. £4Ktt3 0 0mAhT*0. fcfc* [|B2] *4rjl, • 

she a 4 ic o . i c rif o fc„ ss^Eiir^ i . 3 wtaMfttaia 

V. tMSHEttni. 1 5VT4,fc. [@3] -^Sffl©^ftS*H£&STia 
[ 0 0 17] C(C»tt'T, -HiM#*7A* 20 [fWDHifl) 



[Bl] [B2] 




— fe- ' ' ' so 



http://www4.ipdl.inpit.go.jp/Tokuj itu/tj contentpaj .ipdl?N0000=2 1 &N0005= 1 nngHKQtUk. . . 5/24/20 1 0 



